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(54) Plug-in wireless module for portable computer 



(57) A wireless-enabled host electronic equipment 
includes a built-in antenna and special plug-in recepta- 
cles enabling a plug-in wireless communicator to interact 
with the host and to connect to the built-in antenna for 
wireless transmission and reception. In accord with the 
invention the plug-in arrangement is constructed to con- 
form to a standardized plug-in arrangement, such as a 



PCMCIA standard and to provide additional plug-in ca- 
pability in addition to the standardized receptacle which 
does not conflict with the standardized receptacle. The 
plug-in arrangement is configured to permit use of a 
plug-in for other purposes in the same standard recep- 
tacle. 
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Description 

Fieid ol tiie Invention 

This Invention relates to enabling wireless commu- 
nication to electronic host equipment by means of a 
plug-in wireless processing module and in particular to 
the RF connectors of such a plug-in unit permitting mul- 
tiple uses of the plug-in receptacles for purposes other 
than wireless enablement and to an antenna arrange- 
ment included in the host equipment and operating in 
combination with the plug-in wireless processing mod- 
ule. 

Baclcqround of the Invention 

Wireless communication tor electronic equipment is 
often desirable for permitting uploading and download- 
ing of data and for other purposes requiring communica- 
tion with some distant source in the absence of wired 
communications. Embedding the wireless communica- 
tion equipment within the electronic module is limiting in 
that standards of wireless communication may change 
or it may be desirable to allow communication in more 
than one system of wireless communication (i.e. cellular 
voice communication; wireless local area networks, 
etc.). This may be alleviated in part by use of plug-in wire- 
less signaling units. However this may be unsatisfactory 
because the unit adds undesirable bulk or must be locat- 
ed in a disadvantageous position for its Intended pur- 
pose 

In the instance of portable electronic equipment 
such as a notebook computer or a portable digital assist- 
ant (PDA) the ability to adapt to different and new wire- 
less communication systems is essential to efficient use. 
The use of an auxiliary wireless communication unit may 
need to be positioned in a configuration that exposes it 
to noise or which is located such as to be subject to dam- 
age. 

Summary of the Invention 

According to the invention, an antenna mechanism 
for cooperation of a plug-in device is provided as claimed 
in claim 1 . 

Therefore a wireless-enabled host electronic equip- 
ment, according to the principles of the invention, in- 
cludes a built-in antennas and special plug-in recepta- 
cles enabling a plug-in wireless communicator to interact 
with the host and to connect to the built-in antenna for 
wireless transmission and reception. In accord with the 
invention the plug-in arrangement is constructed to con- 
form to a standardized plug-in arrangement, such as a 
PCMCIA standard and to provide additional plug-in ca- 
pability in addition to the standardized receptacle which 
does not conflict with the standardized receptacle. The 
plug-in arrangement is configured to permit use of a 
plug-in for other purposes in the same standard recep- 
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tacle. 

Brief Description of the Drawing 

FIG. 1 is a pictorial view of a wireless enabled port- 
able electronic apparatus; 

FlGs. 2 and 3 are a pictorial view of different versions 
of a wireless processing plug-in module; 

FIGs. 4 and 5 show schematic views of the plug in 
arrangement of a plug- in wireless processor module 
and another plug in unit using the same receptacle; 

FIG. 6 is a plan view of the plug-in wireless proces- 
sor module; 

FIGs. 7,8,9, and 1 0 are differing orthogonal side and 
end views of one version of the module shown in the 
20 FIG. 6; 

FIG. 11 is an end view orthogonal view of the con- 
nectors of the module of FIG. 6; 

FIG. 12 is a planar view of the antenna connector of 
FIG. 11; 

FIGs. 13, 14, 15 and 16 are differing orthogonal side 
and end views of another version of the module 
shown in the FIG. 6; and 

FIG. 17 is a schematic of a block diagram of a radio 
transceiver included in the plug-in module of FIGs. 
2 and 3. 

Detailed Description 

A wireless-enabled host apparatus is illustratively 
shown as a portable computer 101 in FIG. 1 The com- 
puter 101 has a plug-in module 102 inserted into its base 
unit 103. The plug-in module 102 is a radio transceiver 
connected to receive and transmit data to and from the 
computer It is shown exposed for illustrative purposes. 
A card in use is likely to slide into the receptacle slot so 
that it is mostly absorbed into the base unit 103. 

The computer includes one or two radio antenna 1 04 
and 105 mounted on the top of its display monitor 106 
or other suitable locations as to minimize RF interference 
for the computer or PDA itself. A front end of the trans- 
50 ceiver circuitry in the plug-in module 102 is connected 
by EMI-shielded cabling, internal to the computer hous- 
ing, to the antennas 104 and 105. These antennas are 
advantageously located to function free of the EMI of the 
data processing circuitry and are spaced apart to allow 
55 space diversity reception. 

Two versions of the plug -in module are shown as 
modules 1 02 and 302 in the pictorial views of FIGs 2 and 
3. The PCMCIA compatible plug-in module 102 of FIG. 
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2 has a relatively thick profile to accommodate circuitry, 
while the version 302 shown in the FIG. 3 has a thinner 
profile where less circuitry is needed. Both units 1 02 and 
302 have the same PCMCIA standard connector profile 
206 located in the central portion of the front edge of the 5 
module. RF connectors 207 and 209 are positioned on 
opposite sides of the PCMCIA standard connector 206. 

The RF connectors, as shown, protrude beyond the 3. 
extent of the PCMCIA connectors to permit the PCMCIA 
receptacles to be used by the computer for plug-in units io 
other than a transceiver plug-in module. The effect is 
shown in FIGs 4 and 5. In FIG. 4 a transceiver plug-in is 
connected to the host. As shown the plane of engage- 
ment of the PCMCIA connections is displaced from the 
RF connectors, which are connected to the internal RF i^ 
cables. The schematic of FIG. 5 discloses the use of the 4. 
PCMCIA connection for other PCMCIA cards unrelated 
to the transceiver function. 

A plan view of the transceiver circuitry included in 
the plug-in transceiver modules is shown in the FIG. 17. 20 
A profile of the plug-in transceiver is shown containing a 
circuit substrate 171 supporting baseband circuitry 172 
which is connected through a PCMCIA interface 172 to 
the PCMCIA connectors 206. The baseband circuitry is 
connected to the RF circuit 1 73 which is in turn connect- 25 
ed to the RF connectors 207 and 209. 

A plan view common to both versions of the plug- in 
module is shown in the FIG. 6. The end views of the mod- 
ule of FIG. 3 are shown in the FIGs. 1 3 and 16 and the 
side views are shown in the FIGs. 14 and 15. The end 30 
views of FIGs 7 and 10 are those of the plug-in module 
of FIG. 2. Side views, of this module, are shown in the 
FIGs. 8 and 9. Details of the RF coaxial plug connector 
and the PCMCIA pin connectors are shown in the frag- 
mented end view of FIG. 11 and the top view showing 55 5. 
the displacement between the RF plug and PCMCIA 
connector plane is shown in the FIG. 12 the mating con- 
nectors in the host are designed in conformity to the con- 
nectors of the plug-in module. The RF connector is con- 
structed of shock resistant materials and preferably of 40 
metallic construction. 



tion for a host electronic apparatus having an 
antenna, as claimed in claim 1 ; 

wherein the plug-in receptacle includes data 
receptacles for accessing data storage and process- 
ing circuitry of the host to the baseband circuitry and 
separate receptacles for accessing the antennas. 

A plug-in module for enabling wireless communica- 
tion for a host electronic apparatus having an 
antenna, as claimed in claim 1 ; 

wherein the separate receptacles are physi- 
cally displaced from the data receptacles so that the 
data receptacles may be accessed to the exclusion 
of the separate receptacles. 

A plug-in module for enabling wireless communica- 
tion for a host electronic apparatus having an 
antenna, 

comprising: 

the host electronic apparatus having a plug-in 
receptacle including an array of pins located in a first 
plane conforming to a connection standard and an 
additional receptacle located in a second plane dis- 
placed from the first plane and having a connection 
to the antenna in addition thereto; and 

the plug-in module having radio circuitry, con- 
nectors to engage the array of pins to permit circuitry 
of the host to access baseband circuitry of the radio 
circuitry and an additional plug extended beyond a 
plane of the array of pins a distance equal to the dis- 
placement of the second plane from the second 
plane for connecting a front end section of the radio 
circuitry to the additional receptacle. 

A plug-in module for enabling wireless communica- 
tion for a host electronic apparatus having an 
antenna, as claimed in claim 4 

wherein the plug-in module includes a second 
additional plug and the electronic host includes a 
second receptacle connected to a second antenna 
included in the electronic host. 



Claims 



45 



1 . A plug-in module for enabling wireless communica- 
tion for a host electronic apparatus having an 
antenna, 

comprising: 7. 

the host electronic apparatus having a plug-in 50 
receptacle and having a connection from the recep- 
tacle to the antenna in addition thereto; and 

the plug-in module having radio circuitry con- 
nectors to engage the plug-in receptacle to permit 
circuitry of the host to access baseband circuitry of ss 
the radio circuitry and to access the antenna. 8. 

2. A plug-in module for enabling wireless communlca- 



A plug-in module for enabling wireless communica- 
tion for a host electronic apparatus having an 
antenna, as claimed in claim 4 

wherein the additional plug and additional 
receptacle provide a coaxial connection. 

A plug-in module for enabling wireless communica- 
tion for a host electronic apparatus having an 
antenna, as claimed in claim 4 

wherein the array of pins and the connectors 
to connect to the array of pins conform to a PCMCIA 
standard. 

A plug-in module for enabling radio communication 
of a wirelessenabled host apparatus in a wireless 
communication system; 
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comprising:- 

the wireless-enabled host apparatus includ- 
ing: 

a receptacle for accepting the plug-in module; 
the receptacle including first connectors coupled to s 
processing circuitry of the host and second connec- 
tors for high frequency signals; the second connec- 
tors displaced physically for allowing non conflicting 
use of the first connectors; 

an antenna and cable means for connecting io 
the antenna to the second connectors of the recep- 
tacle; 

the plug-in module including: 

radio circuitry having front end transmit 
/receive circuitry and baseband circuitry; ^5 

baseband connectors for connecting the base- 
band circuitry to the first connectors and antenna 
connectors for connecting the front end circuitry to 
the second connectors, the antenna connectors dis- 
placed to allow the antenna connectors to engage 20 
the second connectors. 

9. A plug-in module for enabling radio communication 
of a wirelessenabled host apparatus in a wireless 
communication system as claimed in claim 8; 2S 

wherein the first and second connectors are 
located in first and second planes spaced apart and 
the baseband and antenna connectors are spaced 
apart by an equal amount. 
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FIG. 4 



FIG. 5 
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FIG. 17 
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cles enabling a plug-in wireless communicator to inter- 
act with the host and to connect to the built-in antenna 
for wireless transmission and reception. In accord with 
the invention the plug-in arrangement is constructed to 
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